Use of atomic force microscopy as a tool to understand the action of antimicrobial peptides on bacteria.
Atomic force microscopy (AFM) has been extensively used to image the three-dimensional surface morphology of a broad range of biological samples, including Gram-negative bacteria, imaged in the presence of antimicrobial peptides (AMPs). Although this technique provides high molecular resolution, it only requires minimum sample treatment and can even be performed in liquid and at varying temperatures while keeping the bacterial cells viable. In this chapter, we describe an easy, fast, and yet effective method for preparing AMP-treated Gram-negative bacteria samples for AFM imaging. The results obtained using this method show a series of morphological changes of Gram-negative bacteria upon treatment with selected AMPs, thus providing vivid insights into the mechanisms of how AMPs perturb and destroy Gram-negative bacteria in a stepwise manner. Technical details for performing AFM so as to obtain reliable and high-resolution images will also be discussed, together with some possible artifacts and troubleshooting.